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* NOTICES * 

JPO and INPIT are not responsible for any 
damages, caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Passive sensor Antenna concerning said passive sensor So that the signal generated from said passive 
sensor in the 1st condition may not be transmitted from said antenna Moreover, a change means to 
control connection between said passive sensors and said antennas by the 2nd condition so that the 
signal generated from said passive sensor is transmitted from said antenna, Equipment characterized 
by having the control means which controls said 1 st and 2nd condition of said change means, and 
which can be operated by remote control. 
[Claim 2] 

Said change means is equipment according to claim 1 characterized by being controlled by the 
coding radio frequency control signal. 
[Claim 3] 

Mixer which mixes two radio frequency signals It has further the band pass filter connected to the 
output of said mixer. Equipment according to claim 2 characterized by changing said change means 
to said 2nd condition with said band pass filter when the output of said mixer corresponds to the 
passage frequency of said band pass filter. 
[Claim 4] 

Said radio frequency signal is equipment according to claim 3 characterized by being the signal of a 
2.45GHz band. 
[Claim 5] 

Detector which detects the modulation frequency of a frequency modulation radio frequency signal 
or an amplitude modulation radio frequency signal It has further the band pass filter connected to the 
output of said detector. Equipment according to claim 2 characterized by changing said change 
means to said 2nd condition with said band pass filter when the output of said detector corresponds 
to the passage frequency of said band pass filter. 
[Claim 6] 

Equipment according to claim 2 characterized by said change means being changed to said 2nd 
condition by said digital filter when the digital code which is further equipped with a digital filter 
and is conveyed by said radio frequency signal is equivalent to the digital code of said digital filter. 
[Claim 7] 

claim 1 characterized by having further an electrical-potential-difference generating means to 
generate an electrical potential difference in response to a change signal thru/or 6 — equipment given 
in either. 
[Claim 8] 

Said electrical-potential-difference generating means is equipment according to claim 7 
characterized by receiving power with said change signal. 
[Claim 9] 

Said electrical-potential-difference generating means is equipment according to claim 7 
characterized by having a means to answer a motion of a tire and to generate electrical energy. 
[Claim 10] 

Equipment according to claim 8 or 9 characterized by having a virtual dc-battery. 
[Claim 11] 
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claim 1 characterized by equipping said change means with a field effect transistor and/or amplifier 
thru/or 10 — equipment given in either. 
[Claim 12] 

It is the approach of carrying out data enquiry through an antenna at a passive sensor. A 
predetermined change signal is generated. Approach characterized by changing said change signal, 
supplying a means and controlling connection with said passive sensor and said antenna. 
[Claim 13] 

It is tire house keeping equipment. One or more sensors which detect the condition of a tire, A 
storage means to memorize the recognition code concerning said sensor A receiving means to 
receive the signal which has the part which shows the recognition code from a remote data inquiry 
unit, A comparison means to compare the recognition code memorized by the recognition code 
received with said receiving means, and said storage means, The switch whose recognition code of 
said input signal answers an output from said comparison means to correspond to the recognition 
code memorized by said storage means, and connects said sensor to said receiving means, Tire house 
keeping equipment characterized by having an electric power supply means to supply power to said 
equipment. 
[Claim 14] 

Said electric power supply means is tire house keeping equipment according to claim 13 
characterized by having a means to generate electrical energy within said tire in use, and a means to 
accumulate the this generated electrical energy. 
[Claim 15] 

Said electric power supply means is tire house keeping equipment according to claim 13 
characterized by having a means to catch the radio frequency energy generated from the outside of 
said tire. 
[Claim 16] 

Said electrical energy generating means is tire house keeping equipment according to claim 13 to 15 
characterized by having generating the pulse of the electrical energy of a predetermined number 
called one pulse for said every tire rotation. 
[Claim 17] 

For example, tire house keeping equipment equipped with a means to generate the pulse of the 
electrical energy which is the piezo piezoelectric device which is a PVDF component embedded in 
the structure of a tire. 
[Claim 18] 

It is tire house keeping equipment. One or more sensors which detect the condition of a tire, A 
storage means to memorize the recognition code concerning said sensor A receiving means to 
receive the signal which has the part which shows the recognition code from a remote data inquiry 
unit, A means to send out the signal which shows the detection tire condition by said sensor to said 
remote data inquiry unit, A means to send out the signal which shows said recognition code to said 
remote data inquiry unit Tire house keeping equipment characterized by having an electric power 
supply means to supply power to said equipment. 
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2 **** s hows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the tire house keeping system equipped with a means to control 
transmission of tire condition data in components with a built-in tire. It connects with a remote data 
enquiry device, and the tire house keeping system of this invention may be equipped with a means to 
recognize a tire. 
[0002] 

[Description of the Prior Art] 

It is possible to supervise the property of a tire in use, for example, temperature and a pressure, with 

a radio technique these days. 

[0003] 

A sensor system is usually equipped with one or more surface-acoustic-waves equipments as a data 
transmission unit. A surface-acoustic-waves resonator is sufficient as these surface-acoustic-waves 
equipment, and it offers tire temperature and pressure data according to the data enquiry about the 
surface-acoustic-waves resonator from a remote device. 
[0004] 

Since these surface-acoustic-waves equipment does not need a power source special to operating as 
wireless radios, it is useful to use these surface-acoustic-waves equipment as components with a 
built-in tire of a radio communications system. Surface-acoustic-waves equipment operates by radio 
frequency energy, a radio frequency signal is transmitted and surface-acoustic-waves equipment 
operates as wireless radios by receiving this. A special power source is not needed, but since it says 
that the input signal which these surface-acoustic-waves equipment received is answered, and an 
output signal is generated, these surface-acoustic-waves equipment can be called passive equipment. 
Therefore, the perfect supervisory equipment with a built-in tire which does not need a power source 
for the interior of a tire is realizable by forming the sensor which detects temperature and a pressure, 
without needing a power source. Such supervisory equipment can be semipermanently used as tire 
house keeping equipment. 
[0005] 

A surface-acoustic-waves resonator is used for both a condition sensor and wireless radios with the 
operation gestalt of this invention. Although such a busy condition is desirable, not only this but this 
invention is applicable to all passive supervisory equipment with a built-in tire. 
[0006] 

[Problem(s) to be Solved by the Invention] 

The well-known passive monitoring system using surface-acoustic-waves equipment has the 
problem that deer use cannot be carried out only to the property which the limited number can 
distinguish. These two tires are distinguishable by being able to use surface-acoustic-waves 
equipment in a sense only in a certain specific frequency region, building in the surface-acoustic- 
waves equipment of the frequency region in one tire in two tires which face one axle, and building 
the surface-acoustic-waves equipment of another frequency region in other tires. However, there will 
be a limitation also in the number of tires which does not cause trouble mutually to the result of the 
various kinds which there is a limitation in a different frequency region practically, therefore are 
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obtained by data enquiry of a data enquiry device practically. 
[0007] 

This limited frequency region is a problem on a technique, and is the problem of the frequency use 
regulation by the country which cannot use it without a license. For example, the radio frequency 
which can be used is non-licensable without a license. Industrial Scientific It is only 868MHz called 
Medical (ISM) or 2.45GHz. However, only a 868MHz band frequency is practically used from the 
problem on manufacture. It is clear to this contractor that it is too high for using a 2.45GHz band for 
surface-acoustic-waves equipment in the present condition about this point. It is because the 
INTADEJITARU pitch of the electrode for 2.45GHz band surface-acoustic-waves equipments is too 
narrow and is impossible in a current manufacturing technology. 
[0008] 

Even if it can hold data enquiry from surface-acoustic-waves equipment with a 868MHz band radio 
frequency, an usable frequency is only about 2MHz. Although the frequency tolerance to **0.1MHz 
can be correctly taken out with the present manufacturing technology, in a normal operating state, 
surface-acoustic-waves equipment differs in resonance frequency in a 0.5MHz [ a maximum of] 
frequency range. Therefore, although data enquiry can be performed from each of the surface- 
acoustic-waves equipment of different resonance frequency, the 2MHz frequency band of license 
needlessness can be used only to the data enquiry from two thru/or about three sensors. When using 
four or more surface-acoustic-waves equipments for the conventional sensor network in a data 
enquiry device, data enquiry with at least one surface-acoustic-waves equipment will draw out the 
response from other two surface-acoustic-waves equipments, and the measurement result of a 
parameter will become inaccurate. 
[0009] 

This invention aims at giving each property to each sensor in addition to the clock frequency of a 

sensor proper so that many sensors can be distinguished. 

[0010] 

[Means for Solving the Problem] 

The equipment in the 1st aspect of this invention So that the antenna concerning a passive sensor and 
this passive sensor and the signal generated from the passive sensor in the 1 st condition may not be 
transmitted from an antenna Moreover, it is equipment equipped with the passive sensor, a change 
means to control connection between antennas, and the control means that controls the 1st and 2nd 
condition of the above of a change means, and that can be operated by remote control so that the 
signal generated from the passive sensor in the 2nd condition might be transmitted from an antenna. 

[0011] 

Therefore, with the equipment of this invention, it changes, and when a means is in the 2nd condition 
of the above, a signal receivable [ with actuation of a passive sensor ] occurs. This passive sensor can 
change OFF to ON by the user. Thus, at once, only the signal from the sensor in which data enquiry 
is possible can be made into the signal from a passive sensor, and the parameter measurement which 
was mistaken by this can be avoided. 
[0012] 

It is good to control a change means by the coding radio frequency control signal. This control signal 
is encoded so that only the sensor equipped with KODO ** which corresponds with this coding 
control signal may turn on. 
[0013] 

With the 1st operation gestalt of this invention, it encodes by giving two radio frequency signals to a 
sensor and giving the sum or the difference of these signals to the filter which passes a specific 
frequency. If the sum (or here difference) corresponds to the passage frequency of a filter, a gate 
signal will occur and change and will change a means to the 2nd condition of the above. The signal 
of a 2.45GHz frequency bandis sufficient as these radio frequency signal. Furthermore the passage 
frequencies of a filter may be 30MHz thru/or 100MHz, and less than 1MHz is sufficient as a passage 
frequency band. 
[0014] 

With the 2nd operation gestalt of this invention, a radio frequency control signal is encoded 
amplitude modulation or by carrying out frequency modulation. In this case, a radio frequency 
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control signal is given to a detector. The output of a detector is connected to the filter which passes a 
specific frequency. If the output of a detector corresponds to the passage frequency of a filter, a gate 
signal will occur and change and will change a means to the 2nd condition of the above. The passage 
frequencies of a filter may be 100kHz thru/or 10MHz, and 0.5MHz is sufficient as a passage 
frequency band. 
[0015] 

With the 3rd operation gestalt of this invention, it encodes with the digital radio cycle control signal 
given to a digital filter. If the code spread by the radio frequency control signal is equivalent to the 
code of a digital filter, a gate signal will occur and change and will change a means to the 2nd 
condition of the above. 
[0016] 

A change means is good to have a means to generate an electrical potential difference, when a 
change signal is received. This electrical-potential-difference generating means is turned on with the 
change signal itself. A virtual dc-battery is sufficient as this electrical-potential-difference generating 
means. 
[0017] 

A change means is equipped with a field effect transistor or amplifier. 
[0018] 

A passive sensor is good to have one surface-acoustic-waves equipment and two acoustic sensors or 
more. When a passive sensor is an acoustic sensor, it is good to amplify a sensor output with 
amplifier. The means which gathers the effectiveness of the antenna concerning this acoustic sensor 
may be established. This means may have variable capacity. 
[0019] 

The approach in the 2nd aspect of this invention is the approach of carrying out data enquiry from a 
passive sensor through an antenna, it generates a predetermined change signal, and changes this 
change signal, gives it to a means, and controls connection of a passive sensor and an antenna. 
[0020] 

the account of a top — tire house keeping equipment with two or more sensors which sense the 
condition of a tire according to the 3rd operation gestalt of this invention A storage means to 
memorize the recognition code concerning these sensors, and a receiving means to receive the signal 
which has the part which shows the recognition code from a remote data inquiry unit, A comparison 
means to compare the recognition code memorized by the recognition code received by the receiving 
means, and the storage means, It is good to have the switch which connects a sensor to a receiving 
means according to the output from a comparison means that the recognition code of an input signal 
is equivalent to the recognition code memorized by the storage means, and the power source which 
supplies supply voltage to this tire house keeping equipment. 
[0021] 

This power source is good to have a means to generate electrical energy, and a means to accumulate 
the generated electrical energy, in a tire in use. A pan may be equipped with a means to catch instead 
the radio frequency energy generated from the tire outside. 
[0022] 

With 1 operation gestalt of this invention, an electrical energy generating means generates the 
electrical energy of a pulse which is called electrical energy of one pulse for every tire rotation and 
which was defined beforehand. In this case, the equipment of this invention may be equipped with 
the counter which counts and memorizes the rotational frequency of a tire. A data inquiry unit may 
detect the rotational frequency of the tire already rotated at this memorized rotational frequency. 
This function is effective in the big tire used for an engineering-works machine tool etc. In many 
cases, such a tire is leased, and is returned to works, and is used again in many cases. It is important 
to use it, before [ which has a tire in this reuse ] shapef of extent ]-wearing out. it should detect in the 
location which left the rotational frequency of the already rotated tire, and a tire should be inspected 
using the rotational frequency — it is — and/or that judgment which does not carry out a reuse can be 
made. 
[0023] 

With 1 operation gestalt of this invention, the equipment which generates an electrical energy pulse 
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is a piezo piezoelectric device, for example, is PVDF equipment embedded in the tire. The 
equipment embedded when a part of tire where this equipment was embedded was distorted contacts 
the earth, and an electrical energy pulse occurs. A counter counts up by this pulse and energy is 
accumulated in electric are recording equipment. 
[0024] 

With 1 operation gestalt of this further invention, power is supplied to the interior components of a 
tire which radio frequency energy is caught and need power. This radio frequency energy may be 
acquired from the radio frequency signal for carrying out data enquiry from a tire sensor. A part of 
this energy may be rectified, a direct current may be acquired, and the interior components of a tire 
may be supplied. As long as it is required, the electrical energy obtained from a radio frequency 
signal may be accumulated with electric are recording equipment. 
[0025] 

The capacitor which accumulates electrical energy as electric are recording equipment may be used. 
Power required for this system is very small, by using a capacitor rather than the second electric eel, 
a life becomes long and this system can be borne also at a severe operating environment. 
[0026] 

The above-mentioned sensor is good in it being surface-acoustic-waves equipment based on a 
sensor. As already explained, not only in the system using surface-acoustic-waves equipment but this 
invention, it is applicable to all passive supervisory equipment. The system used for the equipment 
which especially changes a passive impedance into a frequency by this invention is included. 
[0027] 

In order to operate the signal which this equipment received, it is important to have a means 
corresponding to the recognition code accumulated in are recording equipment. If the data inquiry 
unit is required, it is good to program in advance the recognition code which acts on all four flowers 
of a four-wheel-drive face-shovel car, for example. You may make it generate instead the enquiry 
signal corresponding to all the ID codes that may be involved in the target tire format from a data 
inquiry unit in order. For example, when using a 8-bit binary recognition code, there are 256 kinds of 
codes which may be involved in each tire. A data inquiry unit may generate all codes with these 256 
kinds of possibility in order, and may wait for a response after each code generating. In the case of a 
four-wheel drive, this response is received corresponding to each four different recognition codes. 
Then, a data inquiry unit may generate all the recognition codes that remember the enquiry code 
concerning four flowers, and may generate only those codes after that, or are possible in a 
subsequent enquiry process. 
[0028] 

Usually, when you need very many recognition codes rather than the number of codes to need, when 
a car is equipped with a tire, the recognition code of each tire can be judged to a data inquiry unit, 
and the means which can program a data inquiry unit in this recognition code is needed for it. This 
can be attained by setting up a code signal which the signal which shows for example, a recognition 
code generates from every tire. In order to prevent that the trigger of the enquiry signal is carried out 
from two or more tires which generate the recognition code of self, for such a configuration, it is 
necessary to set the tire which should determine a data inquiry unit and a recognition code, and to 
install sufficient distance from any tires. However, it is satisfactory when each edge of each axle of 
the case where a tire is removed from a car, or a car is equipped only with one tire. In the case of the 
latter, the inquiry unit concerning each tire may be put on short distance which does not produce the 
response from any of other tires. 
[0029] 

The tire house-keeping equipment in the further aspect of this invention is equipped with the power 
source which supplies one or more sensors which detect the condition of a tire, a storage means 
memorize the recognition code concerning this sensor, a receiving means receive the signal from a 
remote data inquiry unit, a means supply the signal which shows the condition that the sensor 
detected to a data inquiry unit, a means supply the signal which shows a recognition code to a data 
inquiry unit, and power, to this equipment. 
[0030] 

This power source is good to have a means to generate electrical energy, and a means to accumulate 
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the generated electrical energy, in a tire in use. A pan may be equipped with a means to catch instead 

the radio frequency energy generated from the tire outside. 

[0031] 

According to the combination of the 1st and 2nd aspect of this invention, from each tire, what 
outputs only the condition of having been detected by the sensor according to the enquiry signal over 
this tire will output the recognition code of a tire own [ each ] as a part of data enquiry sequence 
further. This equipment starts actuation by sending out the signal which has a part corresponding to 
the recognition code of this. This equipment sends out the required signal which shows the condition 
of having been sensed, and sends out the signal which shows a tire recognition code further. By 
transmitting the recognition code which answered the input signal which has a part corresponding to 
the memorized recognition code, and was only memorized by transmitting sensor information at the 
last of a sensor information-transmission sequence, sensor information comes to correspond with a 
right recognition code, and the system of a data inquiry unit improves. 
[0032] 

[Embodiment of the Invention] 

What is shown in drawing 4 is a circuit block which is the 1st operation gestalt 100 of this invention. 
This 1st operation gestalt 100 is equipped with two surface-acoustic-waves (SAW) equipments 
102,104 by which parallel connection was carried out. If it is this contractor, although it is being able 
to understand, each of equipment 102,104 is equipped with the electrode of the lot arranged on a 
piezo (piezo-electricity) substrate. One of each electrodes of the of equipment 102,104 is grounded, 
and, on the other hand, the electrode of another side is connected to the common antenna 106 
through the channel of a field effect transistor (FET) 108. If an electrical potential difference is 
impressed to the gate of FET 108, the current between SAW equipment 102,104 and an antenna 106 
will be controlled by this configuration by the channel of FET 108. Therefore, it can be called an 
adjustable radio frequency coupling component by making FET 108 into a general name. With the 
operation gestalt which this invention does not illustrate, a pin diode may be used instead of a field 
effect transistor as an adjustable radio frequency coupling component. Furthermore, two or more 
SAW equipments may be connected to a common antenna by the adjustable radio frequency 
coupling component. 
[0033] 

A high frequency input signal is answered and an electrical potential difference is supplied to the 
gate of FET 108 from the virtual dc-battery 110. Although a virtual dc-battery is not used with a 
passive sensor in an understanding of an artificer, if it is this contractor detailed to electric 
engineering, you can just be going to understand those actuation. The RF input signal to the virtual 
dc-battery 1 10 is decided with a filter 1 12. A filter 112 consists of the 1st operation gestalt 100 
shown in drawing 4 so that the signal of a 1MHz frequency span may pass focusing on 100MHz. 
Therefore, only a signal (99.5MHz thru/or 100.5MHz) is supplied to the virtual dc-battery 1 10. If the 
signal frequency supplied to a filter 1 12 is taken into consideration, a filter 112 may be constituted 
using SAW equipment. 
[0034] 

It can set in the configuration shown in drawing 4 , and SAW equipment 102,104 can be turned on 
and turned off by the user. When FET 108 exists between SAW equipment 102,104 and the antenna 
106 concerning these, unless the signal of the suitable frequency for a filter 1 12 is supplied (the 
antenna 106 was minded), the communication link by SAW equipment 102,104 is restricted. In the 
case of the 1st operation gestalt 100 shown in drawing 1 , if a signal (99.5MHz thru/or 100.5MHz) is 
supplied to a filter 1 12, the communication link by the SAW equipment 102,104 through an antenna 
106 will be attained. Thus, if a signal is supplied to the virtual dc-battery 110 through a filter 1 12, an 
electrical potential difference will occur. The electrical potential difference from the virtual dc- 
battery 1 10 is supplied to the gate of FET108, a current flows between SAW equipment 102,104 and 
an antenna 106, and the communication link by SAW equipment 102,104 is performed. Here, SAW 
equipment 102,104 will be in the so-called switch ON state, and the usual approach data enquiry of it 
is attained. SAW equipment 102,104 can be constituted so that it may operate by the signal Fs of a 
868MHz frequency band. 
[0035] 
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When carrying out data enquiry about each of the group of many passive sensors or a passive sensor 
(for example, SAW equipment), and data enquiry of ** sensors or the sensor group is carried out, 
you may add to the configuration which shows the means which changes them from an OFF state to 
an ON state to drawing 1 . In this invention, when building the network of a sensor, the filter 
concerning each sensor or each sensor group is connected to a common signal mixer. This signal 
mixer itself is connected to the antenna which receives the electromagnetic radio wave of a 2.45GHz 
band. Therefore, the signal supplied to the filter concerning a sensor or a sensor group can be 
generated by transmitting two signals with which the 2.45 GHz bands received by the mixer antenna 
differ. 
[0036] 

For example, the SAW equipments 102 and 104 shown in drawing 1 can be changed from an OFF 
state to an ON state by transmitting a signal with a frequency [ of 2. 5 GHz / 1st / Fl ], and a 
frequency [ 2nd / F2 ] of 2.4GHz to a mixer antenna. If received by the mixer antenna, the signal of 
the 1st two frequency Fl and the 2nd frequency F2 will be mixed with a signal mixer. The sum 
(F1+F2) and a difference (F1-F2) signal being generated by these frequency mixing is being able to 
understand, if it is this contractor. Therefore, it generates with the frequency of 0.1 GHz (namely, Fl- 
F2), and a 4.9GHz (namely, F1+F2) signal mixer, and the filter 1 12 concerning the SAW equipments 
102 and 104 is supplied. Although a 0.1 GHz (namely, 100MHz) signal passes with a filter 1 12, a 
4.9GHz signal is prevented. If a high frequency signal is inputted as already stated, an electrical 
potential difference will be supplied to the gate of FET108, and the signal transmission between the 
SAW equipments 102 and 104 and the antenna 106 concerning these will become possible from the 
virtual dc-battery 110 (therefore, data enquiry with the SAW equipments 102 and 104 is attained). 
Here, while the mixer antenna has received two instruction signals Fl and F2, the SAW equipments 
102 and 104 change to an ON state. A virtual dc-battery generates an electrical potential difference 
with an input signal. Although energy loss arises in a signal mixer and a filter, if it is the about 
500mW power allowed in a 2.45GHz band, it is enough on actuation of a virtual dc-battery. 
[0037] 

Unlike being shown in drawing 1 , a mixer is connected to the filter group concerning each sensor or 
each sensor group in a sensor network, but a different frequency is set to each filter. As already 
stated, a filter frequency is good at a 1MHz frequency span also considering the frequency of the 
range of 30MHz thru/or 100MHz as a core. Therefore, transmission of an instruction signal (2.4GHz 
and 2.5GHz) changes alternatively the SAW equipments 102 and 104 concerning the 100MHz filter 
1 12 to an ON state. A sum signal (0.1 GHz and 4.9GHz) and a difference signal are respectively 
prevented with the filter concerning other sensors in a sensor network. When carrying out data 
enquiry from a different sensor or a different sensor group, different instruction signals Fl and F2 
are transmitted, and a suitable difference signal (F1-F2) signal is generated. For example, when 
carrying out data enquiry from the sensor group concerning a 50MHz filter, a difference signal 
required to change a sensor group to an ON state occurs by sending out an instruction signal 
(2.45GHz and 2.50GHz). Other sensors containing the SAW equipment 102,104 concerning a 
100MHz filter in a network are still OFF states. Thereby, incorrect measurement of a parameter can 
be prevented. 
[0038] 

the sensor which carries out data enquiry — being quick (for example, 1kHz) — it may change 
between ON and an OFF state and the signal generated from the sensor with the synchronous 
detection technique is processed alternatively. 
[0039] 

What is shown in drawing 2 is a circuit block which is the 2nd operation gestalt 200 of this 
invention. This 2nd operation gestalt 200 is equipped with the single surface-acoustic-waves (SAW) 
equipment 202 connected to an antenna 206 through the channel of a field effect transistor (FET) 
208. The virtual dc-battery 210 is connected to the gate of FET208, and a filter 212 is connected to 
the virtual dc-battery 210 at a serial. The configuration of these 2nd operation gestalt 200 is the same 
as that of the 1st operation gestalt 100. However, the 2nd operation gestalt 200 is the modification of 
the 1st operation gestalt 100, it changes through a filter 212 with the conveyance instruction signal 
which has the frequency Fc of a 2.45GHz band and by which amplitude modulation was carried out, 
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and a signal is supplied to the virtual dc-battery 210. The signal mixer of the 1st operation gestalt 
100 serves as a means 214 to generate the signal which has a frequency based on the amplitude 
modulation frequency Fm of a carrier signal, with the 2nd operation gestalt 200. The signal 
generation means 214 shown in this drawing 2 is equipped with the detection diode 216 and a 
capacitor 218. If the configuration and actuation of this signal generation means 214 are this 
contractor of electric engineering, you can just be going to understand them. The antenna which 
receives an instruction signal is connected to this signal generation means 214. 
[0040] 

a virtual dc-battery group and a filter group — minding — each of many passive sensors — or a sensor 
group's each A sensor network can be built by connecting with the signal generation means 214. If 
relation with the 1st operation gestalt 100 of drawing 1 explains, data enquiry of each of a sensor or a 
sensor group can be separately carried out by preparing each filter which operates on a different 
frequency. In the 2nd operation gestalt 200 of drawing 2 , it operates by the signal whose filter 212 
concerning single SAW equipment 202 is 1MHz. Therefore, if the instruction signal by which 
amplitude modulation was carried out by 1MHz is received by the antenna of the signal generation 
means 214, a 1MHz signal will occur from the signal generation means 214, and an electrical 
potential difference will occur with the virtual dc-battery 210. Consequently, SAW equipment 202 
will be in an ON state as mentioned above. From this SAW equipment 202, data enquiry can be 
carried out by the well-known approach. Other sensors in a sensor network are still OFF states. 
Therefore, incorrect measurement can be prevented. 
[0041] 

A filter frequency is good at a 0.5MHz frequency span also considering the frequency of the range of 
100kHz thru/or 10MHz as a core. By transmitting the instruction signal appropriately modulated in 
view of the clock frequency of a corresponding filter, a single sensor or a sensor group can be 
changed to an ON state (data enquiry is possible). The filter concerning the 2nd operation gestalt 
about these filter frequency is better than SAW (it will become large in low frequency) equipment to 
constitute from a discrete inductor or a capacitor component. 
[0042] 

An effective modulation is performed by in addition to the conventional modulation to a carrier > 

signal, repeating a carrier signal and considering as ON and an OFF state. 

[0043] 

The above-mentioned 1st and 2nd operation gestalt 100,200 is equipped with single SAW equipment 
202 or the SAW equipments 102 and 104. However, in this invention, a passive sensor is used rather 
than SAW equipment. For example, in this invention, a single sound sensor or a single sound sensor 
group is alternatively used for data enquiry. For example, a piezo acoustic sensor (for example, 
microphone) is fixed on a certain front face, and propagation of the crack on this front face is 
supervised. With 1 operation gestalt of this invention, as the piezo acoustic sensor was described 
above, it is used. The electrical potential difference generated from the virtual dc-battery concerning 
this piezo acoustic sensor may be supplied to the amplifier which amplifies a piezo acoustic-sensor 
output. The output from an amplifier may be grounded through a variable capacitor (for example, 
varicap), and may be further supplied to an antenna through a capacitor. This antenna may be an 
antenna which carries out instruction signal reception. With this configuration, if an electrical 
potential difference is supplied to amplifier from a virtual dc-battery, a piezo acoustic sensor will be 
in an ON state. If a piezo acoustic sensor detects a noise, a sensor output will be amplified by the 
amplifier, therefore the electrical potential difference of varicap will rise. According to a rise, 
capacity becomes [ this electrical potential difference ] small as a property of varicap. I hear that the 
effectiveness of the antenna concerning this, i.e., an acoustic sensor, worsens, and there is. 
Therefore, the noise will be reflected in the input signal in an antenna if a noise is detected by the 
piezo acoustic sensor. Extent of this reflection is based on extent of the noise detected. Detection of 
the signal with which this noise was reflected judges the noise in an acoustic sensor. Thus, for 
example, propagation of a crack is supervised. 
[0044] 

What is shown in drawin g 3 is a circuit block which is the 3rd operation gestalt 300 of this invention. 
The 3rd operation gestalt 300 is the modification of the 2nd operation gestalt 200, and the electrical 
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potential difference from the virtual dc-battery 210 is supplied to the amplifier 302 of the piezo 
acoustic sensor 304, and FET208 of SAW equipment 202. The same with having already explained, 
while the output of an amplifier 302 is grounded through varicap 306, an antenna is supplied through 
KYAPASHISHITA 308. The antenna concerning a piezo acoustic sensor is used also for receiving 
an instruction signal with this 3rd operation gestalt 300. In the 3rd operation gestalt 300, if the 
instruction signal by which amplitude modulation was carried out by 1MHz is received, both SAW 
equipment 202 and the piezo acoustic sensor 304 will be in an ON state. Therefore, crack 
propagation can be supervised to a distortion measurement and coincidence by this configuration. If 
an acoustic sensor detects a noise, the effectiveness of an antenna in which a modulation instruction 
signal is received will be affected, and it will be reflected in an instruction signal. However, since the 
instruction signal has sufficient power for the virtual dc-battery 210 to carry out electrical-potential- 
difference supply at amplifier 302 and FET208, a crack propagation monitor is attained by 
instruction signal pan ******. On the other hand, a distortion measurement is performed by data 
enquiry with SAW equipment 202 by the conventional approach in a 868MHz band. 
[0045] 

Tire house keeping equipment 401 is shown in drawing 4 . It is embedded whether this equipment is 
fixed on a tire. Although this invention is applicable to various kinds of tire sizes, it is useful into the 
tire especially used for an engineering-works machine tool or a large-sized car. 
[0046] 

This equipment is equipped with one or more sensors 402. Although a sensor is SAW equipment 
preferably, the passive type of a nano phase wire, a strip, or a passive impedance frequency 
converter may be used, and the distortion in inflation pressure, tire temperature, and a tire (multiaxial 
distortion) is detected. However, this invention is not limited to such a sensor, but it can just be 
going to be understood that it is applicable also to sensors other than temperature, a pressure, and 
distortion. 
[0047] 

Although this contractor of this technical field can just be going to understand, a SAW equipment 
sensor answers an enquiry signal from the source of remote radio frequency, and shows the output of 
a proper. If an enquiry signal is received by the antenna 403 which are some equipments of drawin g 
4 and a switch 404 closes, it can supervise in the location which the antenna 403 and the sensor 402 
operated as everyone knows, and left the detection result of a sensor. 
[0048] 

The equipment of this invention can be equipped with storage/comparison equipment 405, and this 
can memorize the recognition code which recognizes target equipment and which recognizes the tire 
into which this equipment is built further. The conventional thing is sufficient as this recognition 
code, for example, the digital code which is 408 bits in which 256 kinds of different combination is 
possible in total is sufficient as it. 
[0049] 

As for storage/comparison equipment 405, power is supplied from a power source 406. A power 
source 406 is equipped with electrical energy are recording equipment 407 and the source 408 of 
electrical energy. With the operation gestalt of this invention, the source 408 of electrical energy is a 
piezo-electric element by the PVDF ingredient embedded at the tire wall. With this equipment, an 
electric pulse arises according to distortion of a tire wall, and the pulse of electrical energy occurs for 
every one tire revolution. The pulse of electrical energy is transmitted to electrical energy are 
recording equipment 407 through a path cord 409. Although there may be various modes in electrical 
energy are recording equipment 407, a ** capacitor is used with this operation gestalt. the energy to 
are recording equipment — a pan — or the radio frequency energy transmitted from the instead distant 
place is sufficient. 
[0050] 

The equipment of this invention is equipped with the counter 410 with which it responds to each 
pulse of the electrical energy generated by the piezo-electric element 408, and only one count is risen 
or downed. Therefore, the sum total rotational frequency of the tire after a counter is reset is shown 
by the counted value of a counter 410. 
[0051] 
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An enquiry signal is sent to supervisory equipment 401 from the data inquiry unit in the place distant 
at the time of use, and it is received by the antenna 402. The signal part which shows a recognition 
code is contained in an enquiry signal. For example, an enquiry signal is a modulation radio 
frequency signal containing a recognition code. It restores to the recognition code spread by the 
modulating signal with the suitable demodulator of arbitration. A switch 404 is usually in an opening 
condition, and when the recognition code of an enquiry signal is not equivalent to the recognition 
code memorized by the store 405, sensor information is not acquired for a switch 404 with an 
opening condition. The power of a demodulator and comparison equipment is obtained from 
electrical energy are recording equipment 407. 
[0052] 

When the recognition code of an enquiry signal is equivalent to the recognition code memorized by 
the store 405, a switch 404 is closed, it connects with a sensor 402 and an antenna 403 functions as 
everyone knows. As shown in drawing 2, the reply signal 412 of a proper is acquired by the enquiry 
signal 411 of 10 mses. The enquiry signal 411 can be sent out to continuation by the predetermined 
duty cycle. In addition, the digital signal corresponding to the recognition code which the switch 404 
was operated after the enquiry signal / reply signal cycle of a predetermined number, prevented the 
flow of a reply signal, and was memorized by the store 405 may be generated. The flow of such a 
signal is shown in drawing 6 . Reply signal 41 2A of a proper is generated by 1st enquiry signal 
41 1A, and this shows digital output" 1." Since a switch 404 becomes open, the reply signal of a 
proper is not generated in the following enquiry signal 31 IB. This becomes digital output"0." A 
switch 404 is closed again, reply signal 412C of a proper is generated by following enquiry signal 
41 1C, and digital output" 1" is shown. 
[0053] . 

In order to prevent an error, it is good to repeat a recognition code several times in this digital signal 

transmission. 

[0054] 

It may be transmitted only by accepting the specific demand shown in specific digital code which the 
signal which shows the counted value of a counter 410 may be transmitted as a part of each enquiry 
sequence, or is contained in an enquiry signal. The counted value of a counter 410 can be encoded in 
digital one by actuation of the switch 404 according to an enquiry signal. 
[0055] 

A switch 404, comparison equipment 405, counters 410, and these control circuits may be formed as 
a single silicon component. Electrical energy are recording equipment 407 may also be formed with 
a virtual dc-battery as a part of silicon component. 
[0056] 

Like a multiaxial distorted sensor, a silicon component has programmed data equivalent to the 
acceptance distorted level in each shaft, the raw data from a sensor is compared with this stored data, 
and a signal is outputted. This signal is efficiently transmitted by the configuration of this invention. 
In addition, this processing is performed not within a car but within a tire. 
[0057] 

From a remote data inquiry unit, the enquiry signal containing the recognition code from which each 
differs may be generated continuously. Thereby, all possible recognition codes can be generated 
continuously. Only when a data inquiry unit emits the enquiry signal corresponding to the 
recognition code with which one of two or more of the equipments in monitor within the limits of a 
data inquiry unit is equipped by such configuration, this equipment can obtain a response. Or the 
recognition code of two or more equipments in data inquiry-unit monitor within the limits is 
programmed, and you may make it generate only the enquiry signal corresponding to these 
specification equipment. 
[0058] 

In addition, you may make it this equipment answer a master code in addition to the recognition code 
of the proper of itself. You may make it send out the recognition code corresponding to the specific 
tire with such a configuration by moving a certain specific tire and specific data inquiry unit from the 
communication link region of other tires, and transmitting a master code. That tire can be supervised, 
while programming this recognition code to data recognition equipment and equipping the car with 
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that tire, when the recognition code of the tire in a workplace is found by this just before equipping a 

car. 

[0059] 

The offset frequency which distinguishes the various sensing components shown in drawing 8 as 
further operation gestalt is used. Each PIFC equipment is equipped with the impedance element of 
the immobilization which produces the offset from original resonance frequency with such a 
configuration. Thereby, the proper beat frequency between criteria SAW equipment and the SAW 
equipment modulated by the SENSENSHINGU component can be given to each PIFC equipment. 
Thus, coincidence can be made to be able to activate all equipments with a single radio frequency 
signal, and many frequency pairs can be returned. Each frequency pair contains the resonance 
frequency fl of criteria SAW equipment, and the frequency f2 of the modulated SAW equipment. 
Here, a frequency f2 is f2=fl+(impedance of which offset impedance + modulation was done) * (an 
impedance/frequency ratio). 
[Brief Description of the Drawings] 
[Drawing 1] 

It is the circuit block diagram showing the 1st operation gestalt of this invention. 
[Drawing ^] 

It is the circuit block diagram showing the 2nd operation gestalt of this invention. 
[Drawing 3] 

It is the circuit block diagram showing the 3rd operation gestalt of this invention. 
[Drawin g 4] 

It is drawing showing the tire house keeping equipment in the operation gestalt of this invention. 
[Drawing_5] 

It is drawing showing the time sequence of an enquiry signal and the signal which returns from a 
surface-acoustic-waves equipment sensor. 
[Drawing 6] 

It is drawing showing signs that digital coding of the recognition code of a proper is carried out with 
the reply signal from surface-acoustic-waves equipment. 
[Drawing 7] 

It is drawing showing the passive impedance frequency converter based on surface-acoustic-waves 

equipment. 

[Drawing 8] 

It is drawing showing the sensor array included in the tire for detecting parameters, such as 
multiaxial distortion in a pressure, temperature, a rotational frequency, rotational speed, Tire ID, and 
a tread, and wear. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 
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